微分代数方程式の解のべき級数展開法 by 平山, 弘
Title微分代数方程式の解のべき級数展開法
Author(s)平山, 弘





































2.1 $h(x)=f(x)\pm g(x)$ $h(x)=f(x)g(x)$











(4) $\text{ }$ (5) $\text{ }$ (6)
$h_{0}=e^{f\mathrm{o}}$ , $h_{n}= \frac{1}{n}\sum_{k=1}^{n}kh_{n-k}f_{k}$ $(n=1, \cdots,m)$ (10)
32 $h(x)=\underline{df}\mathrm{L}^{x}Idx$
$h_{m}=0$ , $h_{n}=(n+1)f_{n+1}$ $(n=0, \cdots, m-1)$ (11)
33 $h(x)= \int_{0}^{x}f(t)dt$






1: #include “power . $\mathrm{h}^{11}$ //
2: void main $()$
3: $\{$
4: set-degree(5): // 5 {
5: power $\mathrm{f},$ $\mathrm{x}$ ; $//\mathrm{f}$ $\mathrm{x}$
6: $\mathrm{x}[0]=2$ ; /1 $\mathrm{x}$ $\mathrm{x}[0]$
7: $\mathrm{x}[1]=1$ ; // $\mathrm{x}[1]$ 1
8: $\mathrm{f}=\mathrm{s}\mathrm{q}\mathrm{r}\mathrm{t}(\mathrm{x})*\exp(\mathrm{x})+\sin(\mathrm{x})$ ; //







0 $6_{\text{ }}7$ $\mathrm{x}$
$x=2$ $x=2+(x-2)$ $2_{\text{ }}1$ 1






1 $1.7\mathrm{m}\sec$ C+ 515
5
Runge-Kutta
$F(x, y_{1}, y_{1}’, \cdots y_{1}^{(n_{1})}, y_{2}, y_{2}’, \cdots y_{2}^{(n_{2})}, \cdots, y_{m}, y_{m}’, \cdots y_{m}^{(n_{m})})=0$ (14)




$y_{m}(x_{0})=y_{m,0},$ $y_{m}’(x_{0})=y_{m,1},$ $\cdots,$ $y_{m}^{(n_{m}-1)}(x_{0})=y_{m,n_{m}-1}$
$y_{k}^{(j)}\mathfrak{l}\mathrm{f}y_{k}$ $j$ $F$ $m$
(14)
$y_{k}=y_{k,0}+y_{k,1}x+\cdots+y_{k,n_{k}-1}x^{n_{\mathrm{k}}-1}+e_{k}x^{n_{k}}$ $(k=1, \cdots, m)$ (16)




$y_{k}=y_{k,0}+y_{k,1}x+\cdots+y_{k,n_{k}-1}x^{n_{k}-1}+yk,n_{k}x^{n_{k}}+ekx^{n_{k}+1}$ $(k=1, \cdots, m)$ (17)
$e_{k}$ (16) ’











. . . $e_{m}$
$f(x)=f_{0}+f_{1}x+f_{2}x^{2}+\cdots+(f_{n}+p_{1}e_{1}+\cdots+p_{m}e_{m})x^{n}$ (18)







$h(x)$ $f(x)$ $g(x)$ $f,$ $g$ $h$ [
$h(x)=f(x)\pm g(x)$ $h_{n}=f_{n}\pm g_{n}$ $(n=0, \cdots, k)$ (22)
$k= \min(i,j)$ $i=j$
$r_{n}=p_{n}+q_{n}$ $(n=1, \cdots, m)$ (23)
$i>j$ $i<j$ [




$h(x)$ $f(x)$ $g(x)$ $f,$ $g$ $h$ (
$h(x)=f(x)g(x)$ $h_{n}= \sum_{s=0}^{n}f_{s}g_{n-\epsilon}$ $(n=0, \cdots, k)$ (25)
$k= \min(i,j)$ $i=j$
$r_{n}=g_{0}p_{n}+f_{0}q_{n}$ $(n=1, \cdots, m)$ (26)
$i>j$ $i<j$ }





$h_{0}= \frac{1}{f_{0}}$ $h_{n}=- \frac{1}{f_{0}}\sum_{\epsilon=0}^{n-1}h_{s}f_{n-s}$ $(n=0, \cdots, k)$ (29)





$h_{0}=e^{f\mathrm{o}}$ $h_{n}= \frac{1}{n}\sum_{s=1}^{n}sh_{n-\epsilon}f_{\epsilon}$ $(n=0, \cdots, i)$ (32)





































(39) (34) $e_{1}\text{ }e_{2}\backslash$ e3






(40) $t$ $\Delta t$ $x_{\text{ }}y$













[1] Corliss G. and Chang Y. F., Solving Ordinary Differential Equations Using Taylor Series, ACM
Trans. Math. Soft., Vol. 8, 114-144(1982)
[2] Chang Y. F. and Corliss G., ATOMFT: Solving ODEs and DAE Using Taylor Series, Computers
Math. Applic., Vol. 28, 209-233(1994)
[3] $\mathrm{P}.\mathrm{J}$ .Davis P.Rabinwitz( ), , , 1981
$\mathrm{E}1$ Hairer E., Wanner G., Solving Ordinary Differential Equations $\mathrm{I}\mathrm{I}$ , Springer-Verlag, 1991
[5] , C+ , , vol. 5, $\mathrm{P}\mathrm{P}$ .
257-266(1995)
[6] , , , Taylor , , $\mathrm{v}\mathrm{o}\mathrm{l}.12,$ $\mathrm{p}\mathrm{p}$ .
1-8(2002)
[7] , , , ,
Vol. 2, pp. 193-206(1992)
[8] $\mathrm{R}\mathrm{a}11,\mathrm{L}$ . B. , Automatic Differentiation-Technique and Applications, Lecture Notes in Computer Sci-
ence, $\mathrm{V}\mathrm{o}\mathrm{l}.120$ , Springer-Verlag, Berlin-Heidelberg-New York, 1981
8-8
56
